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acterization Protocols/Simulation. 1 3.14.9. Typical Results. 1.3.15. Rotation-and-Break-Up Mixing. 1.3.15.1. 
Mixer 63 [M 63]: Rotation-and-Break-Up Micro Mixer (I). 1.3.15.2. Mixer 64 [M 64]: Rotation-and-BReak-Up 
Micro Mixer (II). 1.3.15.3. Mixing Characterization Protocols/Simulation. 1.3.15.4. Typical Results. 1.3.16. 
Micro-Plume Injection Mixing. 1.3.16.1. Mixer 65 [M 65]: Micro-Plume Injection Micro Mixer. 1.3.16.2. Mixing 
Characterization Protocols/Simulation. 1.3.16.3. Typical Results. 1.3.17. Slug Injection Mixing. 1.3.17.1. Mixer 
66 [M 66]: Segmented-Flow Micro Mixer. 1.3.17.2. Mixing Characterization Protocols/Simulation. 1.3.17.3. Typ- 
ical Results. 1.3.18. Secondary Flow Mixing in Zig-Zag Micro Channels. 1.3.18.1. Mixer 67 [M 67]: Y-Type 
Micro Mixer with Zig-Zag or Straight Channel. 1.3.18.2. Mixer 68 [M 68]: T-Type Micro Mixer with Zig-Zag 
or Straight Channel. 1.3.18.3. Mixing Characterization Protocols/Simulation. 1.3.18.4. Typical Results. 1.3.19. 
Mixing by Helical Flows in Curved and Meander Micro Channels. 1.3.19.1. Mixer 69 [M 69]: Curved Chan- 
nel Micro Mixer. 1.3.19.2. Mixer 70 [M 70]: Meander Channel Micro Mixer. 1.3.19.3. Mixer 71 [M 71]: 3-D 
L-Shaped Serpentine Micro Mixer. 1.3.19.4. Mixing Characterization Protocols/Simulation. 1 3.19.5. Typical 
Results. 1.3.20. Distributive Mixing with Traditional Static Mixer Designs. 1.3.20.1. Mixer 72 [M 72]: Intersect- 
ing Elements Microstructured Mixer. 1.3.20.2. Mixer 73 [M 73]: Helical Elements Micro Mixer. 1.3.20.3. Mixing 
Characterization Protocols/Simulation. 1 3.20.4. Typical Results. 1.3.21. Passive Chaotic Mixing by Posing 
Grooves to Viscous Flows. 1.3.21.1. Mixer 74 [M 74]: Non-Grooved Channel--Reference Case. 1.3.21.2. Mixer 75 
[M 75]: Oblique, Straight-Grooved Micro Mixer (I). 1.3.21.3. Mixer 76 [M 76]: Oblique, Asymmetrically Grooved 
Micro Mixer--Staggered Herringbone Mixer (SMH). 1.3.21.4. Mixer 77 [M 77]: Oblique, Straight-Grooved Micro 
Mixer (II). 1.3.21.5. Mixer 78 [M 78]: Diagonal-Grooved Micro Mixer. 1.3.21.6. Mixing Characterization Proto- 
cols/Simulation. 1.3.21.7. Typical Results. 1.3.22. Chaotic Mixing by Twisted Surfaces. 1.3.22.1. Mixer 79 [M 79]: 
Twisted Surface Micro Mixer. 1.3.22.2. Mixing Characterization Protocols/Simulation. 1.3.22.3. Typical Results. 
1.3.23. Chaotic Mixing by Barrier and Groove Integration. 1.3.23.1. Mixer 80 [M 80]: Barrier-Embedded Micro 
Mixer with Slanted Grooves. 1.3.23.2. Mixer 81 [M 81]: Barrier-Embedded Micro Mixer with Helical Elements. 
1.3.23.3. Mixing Characterization Protocols/Simulation. 1.3.23.4. Typical Results. 1.3.24. Distributive Mixing 
by Cross-Sectional Confining and Enlargement. 1.3.24.1. Mixer 82 [M 82]: Distributive Micro Mixer with Varying 
Flow Restriction. 1.3.24.2. Mixing Characterization Protocols/Simulation. 1 3.24.3. Typical Results. 1.3.25. 
Time-Pulsing Mixing. 1.3.25.1. Mixer 83 [M 83]: Time-Pulsing Cross-Flow Micro Mixer (I). 1.3.25.2. Mixer 
84 [M 84]: Time-Pulsing Cross-Flow Micro Mixer (II). 1.3.25.3. Mixing Characterization Protocols/Simulation. 
1.3.25.4. Typical Results. 1.3.26. Bimodal Intersecting Channel Mixing. 1.3.26.1. Mixer 85 [M 85]: Bimodal 
Intersecting Channel Micro Mixer. 1.3.26.2. Mixing Characterization Protocols/Simulation. 1 3.26.3. Typical 
Results. 1.3.27. Micro-Bead Interstices Mixing. 1.3.27.1. Mixer 86 [M 86]: Micro-Bead Interstices Micro Mixer. 
1.3.27.2. Mixing Characterization Protocols/Simulation. 1.3.27.3. Typical Results. 1.3.28. Recycle-Flow Coanda 
Effect Mixing Based on Taylor Dispersion. 1.3.28.1 Mixer 87 [M 87]: Coanda-Effect Micro Mixer with Tesla 
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Structures. 1.3.28.2. Mixing Characterization Protocols/Simulation. 1 3.28.3. Typical Results. 1.3.29. Recycle- 
Flow Mixing Based on Eddy Formation. 1.3.29.1. Mixer 88 [M 88]: Recycle-Flow Micro Mixer. 1.3.29.2. Mixing 
Characterization Protocols/Simulation. 1.3.29.3. Typical Results. 1.3.30. Cantilever-Valve Injection Micro Mixer. 
1.3.30.1. Mixer 89 [M 89]: Cantilever-Valve Injection Micro Mixing. 1.3.30.2. Mixing Characterization Proto- 
cols/Simulation. 1.3.30.3. Typical Results. 1.3.31. Serial Diffusion Mixer for Concentration Gradients. 1.3.31.1. 
Mixer 90 [M 90]: Serial Diffusion Micro Mixer for Concentration Gradients. 1.3.31.2. Mixing Characterization 
Protocols/Simulation. 1 3.31.3. Typical Results. 1.3.32. Double T-Junction Turbulent Mixing. 1.3.32.1. Mixer 
91 [M 91]: Double T-Junction Micro Mixer. 1.3.32.2. Mixing Characterization Protocols/Simulation. 1 3.32.3. 
Typical Results. 1.3.33. Jet Collision Turbulent or Swirling-Flow Mixing. 1.3.33.1. Mixer 92 [M 92]: Frontal- 
Collision Impinging Jet Micro Mixer, 'Micro Jet Reactor'. 1.3.33.2. Mixer 93 [M 93]: Y-Type Collision Impinging 
Jet Micro Mixer. 1.3.33.3. Mixer 94 [M 941: Impinging Jet Array Micro Mixer. 1.3.33.4. Mixing Characterization 
Protocols/Simulation. 1.3.33.5. Typical Results. References. 
Chapter 2. Micro Structured Fuel Processors for Energy Generation. 2.1. Outline and Definitions. 2.1.1. Power 
Range and Applications. 2.1.2. Overall Assembly. 2.1.3. Definitions. 2.2. Factors Affecting the Competitiveness 
of Fuel Processors. 2.2.1. Costs. 2.2.2. Efficiency. 2.2.3. Start-Up Time. 2.2.4. Size. 2.2.5. Weight. 2.2.6. 
Responsiveness to Load Changes. 2.2.7. Lifetime. 2.3. Design Concepts of Micro Structured Reactors for Fuel 
Processing Applications. 2.4. Micro Structured Test Reactors for Fuel Processing. 2.4.1. Methanol Stream Re- 
forming (MSR) 2.4.1.1. Methanol Steam Reforming 1 [MSR 1]: Electrically Heated Serpentine Channel Chip-Like 
Reactor. 2.4.1.2. Methanol Steam Reforming 2 [MSR 2]: Electrically Heated Parallel Channel Chip-Like Reac- 
tor. 2.4.1.3. Methanol Steam Reforming 3 [MSR 3]: Electrically Heated Stack-Like Reactor. 2.4.1.4. Methanol 
Steam Reforming 4 [MSR 4]: Externally Heated Stack-Like Reactor. 2.4.1.5. Methanol Steam Reforming 5 
[MSR 5]: Electrically Heated Stack-Like Reactor. 2.4.1.6. Methanol Steam Reforming 6 [MSR 6]: Electrically 
Heated Screening Reactor. 2.4.1.7. Development of Catalyst Coatings for Methanol Steam Reforming in Micro 
Channels. 2.4.2. Autothermal Methanol Reforming. 2.4.2.1. Autothermal Methanol Reforming 1 [AMR 1]: Mi- 
cro Structured Autothermal Methanol Reformer. 2.4.2.2. Autothermal Methanol Reforming 2 [AMR 2]: Micro 
Structured String Reactor for Autothermal Methanol Reforming. 2.4.2.3. Catalyst Development for Methanol 
Decomposition. 2.4.3. Hydrocarbon Reforming. 2.4.3.1. Methane Steam Reforming. 2.4.3.2. Development of 
Catalyst Coatings for Methane Steam Reforming in Micro Channels. 2.4.3.3. Hydrocarbon Reforming 1 [HCR 1]: 
Micro Structured Monoliths for Partial Methane Oxidation. 2.4.3.4. Hydrocarbon Reforming 2 [HCR 2]: Partial 
Methane Oxidation Heat Exchanger/Reactor. 2 4.3.5. Hydrocarbon Reforming 3 [HCR 3]: Micro Structured 
AutothermM Methane Reformer. 2.4.3.6. Hydrocarbon Reforming 4 [HCR 4]: Compact Membrane Reactor for 
Autothermal Methan Reforming. 2.4.3.7. Hydrocarbon Reforming 5 [HCR 5]: Sandwich Reactors Applied to 
Propane Steam Reforming. 2.4.3.8. Hydrocarbon Reforming 6 [HCR 6]: Micro Structured Monoliths for Partial 
Propane Oxidation and Autothermal Reforming. 2.4.3.9. Catalyst Development for the Autothermal Reforming 
of Isooctane and Gasoline in Micro Structures. 2.5. Combustion in Micro Channels as Energy Source for Fuel 
Processors. 2.5.1. Catalytic Hydrogen Combustion. 2.5.1.1. Mechanistic Investigations of Hydrogen Combustion. 
2.5.1.2. Catalytic Hydrogen Combustion 1 [CHC 1]: Single-Channel Micro Reactor for Catalytic Hydrogen Com- 
bustion. 2.5.1.3. Catalytic Hydrogen Combustion 2 [CHC 2]: Quartz-Glass Micro Reactor for Catalytic Hydrogen 
Combustion. 2.5.1.4. Catalytic Hydrogen Combustion 3 [CHC 3]: Combined Mixer/Cross-Flow Combustor/Heat 
Exchanger for Determination of the Kinetics of Hydrogen Oxidation. 2.5.1.5. Catalytic Hydrogen Combustion 
4 [CHC 4]: Cross-Flow Combustor/Heat Exchanger for Hydrogen Oxidation. 2.5.1.6. Catalytic Hydrogen Com- 
bustion 5 [CHC 5]: Combination of a Mixer, a Cross-Flow Combustor/Heat Exchanger and a Heat Exchanger 
for Product Quenching for Hydrogen Oxidation. 2.5.2. Catalytic Combustion of Alcohol Fuels. 2.5.3. Catalytic 
Hydrocarbon Combustion (CHCC). 2.5.3.1. Catalytic Hydrocarbon Combustion 1 [CHCC 1]: Ceramic Micro 
Reactor for Butane Combustion. 2.5.3.2. Catalytic Hydrocarbon Combustion 2 [CHCC 2]: MEMS System for 
Butane Combustion. 2.5.3.3. Catalytic Hydrocarbon Combustion 3 [CHCC 3]: Silicon Micro Reactor for Butant 
Combustion. 2.5.4. Homogeneous Combustion in Micro Channels. 2.5.4.1. Modeling of Homogeneous Methane 
Combustion in Micro Channels. 2.5.4.2. Homogeneous Combustion in Micro Channels 1 [HCC 1]: Homogeneous 
Hydrogen Combustion in a Micro Combustor. 2.5.4.3. Homogeneous Combustion in Micro Channels 2 [HCC 2]: 
Homogeneous Hydrogen Combustion in a 2-D Micro Combustor. 2.6. Micro Structured Reactors for Gas Purifi- 
cation (CO Clean-Up). 2.6.1. Water-Gas Shift. 2.6.1.1. Simulation of the Effect of Integrating Heat-Exchange 
Capabilities into Water-Gas Shift Reactors. 2.6.1.2. Catalyst Testing for the Water-Gas Shift Reaction in Mi- 
cro STructures. 2.6.1.3. Water-Gas Shift i [WGS 1]: Stack-Like Reactor Applied to Water-Gas Shift Testing. 
2.6.1.4. Water-Gas Shift 2 [WGS 2]: Stack-Like Reactor Applied to Water-Gas Shift. 2.6.1.5. Water-Gas Shift 
3 [WGS 3]: Sandwich-Type Reactor ([HCR 4]) Applied to Water-Gas Shift Catalyst Testing. 2.6.2. Preferential 
Carbon Monoxide Oxidation. 2.6.2.1. Preferential Carbon Monoxide 1 [PrOx 1]: MEMS-Like Reactor Applied 
to Studies of the PrOx Reaction in Micro Channels. 2.6.2.2. Preferential Carbon Monoxide Oxidation 2 [PrOx 
2]: Single-Plate Reactor Based on MEMS Technology. 2.6.2.3. Preferential Carbon Monoxide Oxidation 3 [PrOx 
3]: Integrated Micro Structure Heat Exchanger for PrOx Applied in a 20kW Fuel Processor. 2.6.2.4. Preferen- 
tial Carbon Monoxide Oxidation 4 [PrOx 4]: Stack-Like Reactor Applied to PrOx. 2.6.2.5. Preferential Carbon 
Monoxide Oxidation 5 [PrOx 5]: Integrated Heat Exchanger/Reactor for PrOx. 2.6.2.6. Preferential Carbon 
Monoxide Oxidation 6 [PrOx 6]: Stack-Like Reactor Aplied to PrOx. 2.6.3. Micro Structured Membranes for 
CO Clean-Up. 2.6.3.1. Micro Structured Membranes for CO Clean-Up 1 [MMem 1]: Palladium-Based Reactor 
for Membrane-Supported Water-Gas Shift. 2.6.3.2. Micro Structured Membranes for CO Clean-Up 2 [MMem 2]: 
Palladium Membrane Micro Reactor. 2.6.3.3. Micro Structured Membranes for CO Clean-Up 3 [MMem 3]: Palla- 
dium Membranes in Micro Slits. 2.6.3.4. Micro Structured Membranes for CO Clean-Up 4 [MMem 4]: Supported 
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Palladium Membrane. 2.6.3.5. Micro Structured Membranes for CO Clean-Up 5 [MMem 5]: Sputtered Tantalum 
Membrane. 2.6.3.6. Micro Structured Membranes for CO Clean-Up 6 [MMem 6]: Pd and Pd77Ag23 Membranes. 
2.6.3.7. Micro Structured Membranes for CO Clean-Up 7 [MMem 7]: Free-Standing Pd, Pd/Cu, and Pd/Ag 
Membranes. 2.7. Integrated Micro Structured Reactor Fuel Processing Concepts. 2.7.1.1. Parametric Study for 
Coupling Highly Exothermic and Endothermic Reactions. 2.7.1.2. Co-Current OPeration of Combined Meso-Scale 
Heat Exchangers and Reactors for Methanol Steam Reforming. 2.7.1.3. Feasibility Study for Combined Methane 
Oxidation/Steam Reforming in an Integrated Heat Exchanger. 2.7.2, Integrated System Fuelled by Methanol. 
2.7.2.1. Integrated Systems Fuelled by Methanol 1 [ISMol 1]: Integrated Methanol Fuel Processor (Casio). 2.7.2.2. 
Integrated Systems Fuelled by Methanol 2 [ISMol 2]: Integrated Methanol Fuel Processor (Motorola), 2.7.2.3. 
Integrated Systems Fuelled by Methanol 3 [ISMol 3]: Integrated Autothermal MEthanol Fuel Processor (Ballard). 
2.7.2.4. Integrated Systems Fuelled by Methanol 4 [ISMol 4]: Integrated Methanol Steam Reforming Fuel Proces- 
sor for 20 kW Power Output. 2.7.2.5. Integrated Systems Fuelled by Methanol 5 [ISMol 5]: Integrated Methanol 
Fuel Processor for 100 W Power Output. 2.7.2.6. Integrated Systems Fuelled by Methanol 6 [ISMol 6]: Integrated 
Methanol Fuel Processor for 15W Power Output. 2.7.2.7. Integrated Systems Fuelled by Methanol 7 [ISMol 
7]: Integrated Methanol Fuel Processor for the Sub-Watt Power Range. 2.7.2.8. Integrated Systems Fuelled by 
Methanol 8 [ISMol 8]: Integrated Reformer/Combustor Reactor. 2.7.2.9. Integrated Systems Fuelled by Methanol 
9 [ISMol 9]: Chip-Like Methanol Reformer/Combustor. 2.7.2.10. Integrated Systems Fuelled by Methanol 10 [IS- 
Mol 10]: Micro Integrated Heat Exchanger/Reactor f Methanol Steam Reforming. 2.7.2.11. Integrated Systems 
Fuelled by Methanol 11 [ISMol 11]: Micro Integrated Heat Exchanger/Fixed-Bed Reactor for Methanol Steam 
Reforming. 2.7.2.12. Integrated Systems Fuelled by Methanol 12 [ISMol 12]: Integrated Mechanol Evaporator 
and Hydrogen Combustor. 2.7.2.13. Integrated Systems Fuelled by Methanol 13 [ISMol 13]: Integrated Methanol 
Evaporator and Methanol Reformer. 2.7.3. Integrated System Fuelled by Methane. 2.7.3.1. Integrated Systems 
Fuelled by Methane 1 [ISM 1]: Integrated Reformer/Combustor Reactor. 2.7.3.2. Integrated Systems Fuelled by 
Methane 2 [ISM 2]: Integrated Reformer/Combustor Reactor. 2.7.3.3. Design Study for the Multi-Stage Adiabatic 
Mode. 2.7.4. Integrated Systems Running on Various Fuels. 2.7.4.1. Integrated Systems Running on Various 
Fuels 1 [ISV 1]: Integrated Evaporator/Burner Device for Automotive Applications. 2,7.4.2. Integrated Systems 
Running on Various Fuels 2 [ISV 2]: Combined System of Integrated Reformer/Heat Exchanger and Evapora- 
tor/Heat Exchanger Devices for Automotive Applications. 2.7.4.3. Integrated Systems Running on Various Fuels 
3 [ISV 3]: Combined System of Integrated Reformer/Heat Exchanger and Evaporator/Heat Exchanger Devices 
for Automotive Applications. 2.7.4.4. Integrated Systems Running on Various Fuels 4 [ISV 4]: Integrated Evap- 
orator/Reformer/Burner Device for Automotive Applications. 2.7.4.5. Integrated Systems Running on Various 
Fuels 5 [ISV 5]: Combined Evaporator/Reformer/Burner Device. 2.7.4.6. Integrated Systems Running on Various 
Fuels 6 [ISV 6]: Integrated Reformer/Burner Device for Various Fuels. 2.7.4.7. Integrated Systems Running on 
Various Fuels 7 [ISV 7]: Integrated Steam Reformer/Heat Exchanger for Isooctane. 2,7.4.8. Integrated Systems 
Running on Various Fuels 8 [ISV 8]: Design of an Integrated MEMS Reformer/Burner Device for Butane. 2.8. 
Comparison of Micro Structured Fuel Processor Systems with Conventional Technologies. 2.8.1.1. Comparison 
on a Larger Scale Between a Shell and a Tube Heat Echanger, a Porous Metal Structure and a Plate and Fin 
Heat Exchanger Applied to Preferential CO Oxidation. 2.8.1.2. Comparison Between Packed Bed and Coating in 
Micro Tubes Applied to Methanol Steam Reforming. 2.8.1.3. Comparison Between Coated Micro Structures and 
a Conventional Monolith Applied to Autothermal Methanol Reforming. 2.8.1.4. Comparison Between a Micro 
Structured Monolith and Convential Monoliths Applied to Partial Oxidation of Methane. 2.8.1.5. Comparison 
Between Coated Micro Structures and a Conventional Monolith Applied to Water-Gas Shift. 2.8.1.6. Compari- 
son Between Coated Micro Structures and a Conventional Monolith Applied to Preferential Oxidation of Carbon 
Monoxide. 2.9. Fabrication Techniques for Micro Structured Energy Generation Systems. 2.9.1. Materials Ap- 
plied. 2.9.2. Micro Structuring Techniques. 2.9.2.1. Micro Milling. 2.9.2.2. Electrodischarge Machining. 2.9.2.3. 
Wet Chemical Etching. 2.9.3.4. Punching. 2.9.3.5, Embossing. 2.9.3.6. Laser Micro Machining (Ablation). 
2.9.3.7. Sintering. 2.9.3. Bonding Techniques. 2.9.3.1. Gaskets. 2.9.3.2. Conventional Welding. 2.9.3.3. Laser 
Welding. 2.9.3.4. Electron Beam Welding. 2.9.3.5. Diffusion Bonding. 2.9.3.6. Brazing. 2.9.3.7. Sintering. 2.10. 
Catalyst Coating Techniques for Micro Structures and Their Application in Fuel Processing. 2.10.1. Coating of 
Ready-Made Catalyst. 2.10.2. Wash Coating. 2.10.3. Spray Coating. 2.10.4. Sol-Gel Coating. 2.10.5. Anodic 
Oxidation. 2.10.6. Electrophoretic Deposition. 2.10.7. Oxidation of FeCrAlloys. 2.10.8. Introduction of ZSM-5 
Zeolite into Micro Channels. References. 
Chapter 3. Catalyst Screening. 3.1. Introduction. 3.1.1. Catalyst Screening During the Last Decade. 3.1.2. 
Current Situation and Future Challenges for Catalyst Screening. 3.1.2.1. Library Size and Design. 3.1.2.2. 
Sample Handling and Characterization. 3.1.2.3. Auatomated Measurement and Analysis. 3.1.2.4. Data Handling. 
3.1.2.5. In Situ Surface Science Studies to Provide Micro Kinetics. 3.1.2.6. Multidisciplinary Knowledge Beyond 
Chemistry and Chemical Engineering Needed for Future Catalyst Screening. 3.1.3. Features of Chemical Micro 
Process Engineering to Impact on Catalyst Screening. 3.1.3.1. Flow Conditions in Small-Sized Reactors. 3.1.3.2. 
Analytical Expressions of Laminar FLow for Consolidation of SCreening Experiments. 3.1.3.3. Impact of Laminar- 
Flow Descriptions on Computational Evaluation Methods. 3.1.3.4. Heat "transport and Thermal Overshooting. 
3.1.3.5. Exploration of Novel Reaction Regimes by Micro-Space Operation. 3.1.3.6. Up-Scaling. 3.1.4. Structure 
of the Contents of the Chapter. 3.2. Catalyst Preparation Methodology. 3.2.1. Catalyst Deposition. 3.2.1.1. 
Manual Impregnantion Procedure. 3.2.1.2. Semi-Auatomated Impregnation Method. 3.2.1.3. Catalyst Powder 
Injection. 3.2.1.4. Catalyst Pellet Preparation. 3.2.1.5. Parallel Sputter Coating. 3.3. Parallel Batch Screening 
Reactors. 3.3.1. Reactor 1 [R 1]: Agitated Mini-Autoclaves. 3.3.2. Reactor 2 [R 2]: Agitated Mini-Autoclaves. 
3.3.3. Reactor 3 [R 3]: Agitated Mini-Autoclaves. 3.3.4. Lawn-Format Assays, 3.3.5. Catalyst Screening by 
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Multistep Synthesis. 3.4. Screening Reactors for Steady Continuous Operation. 3.4.1. Multiple Micro Channel 
Array Reactors. 3.4.1.1. Reactor 4 [R 4]: Stacked Platelet Screening System. 3.4.1.2. Reactor 5 [R 5]: 10- 
Fold Parallel Reactor with Echangeable Flow Distribution Section. 3.4.1.3. Reactor 6 [R 6]: Micro Reactor for 
Steam Reforming Catalyst Testing. 3.4.1.4. Reactor 7 [R 7]: High-Throughput Micro Reactor with Parallel 
Micro Compartments. 3.4.1.5. Reactor 8 [R 8]: Modular SCreening Reactor Unit. 3.4.2. Chip-Type Reactors. 
3.4.2.1. Reactor 9 [R 9]: Labratory Automaton Integrated Chip- Like Microsystem. 3.4.2.2. Reactor 10 [R 10]: 
Chip-Based Catalytic Reactor. 3.4.2.3. Reactor 11 [R 11]: Chemical Processing Microsystem. 3.4.3. Pellet- 
Type and Ceramic Reactors. 3.4.3.1. Reactor 12 [R 12]: Alumina Tablets Equipped Parallel Gas-Phase Reactor. 
3.4.3.2. Reactor 13 [R 13]: Ceramic Monolith Reactor. 3.4.3.3. Reactor 14 [R 14]: High-Pressure Fixed-Bed 
Reactor. 3.4.3.4. Reactor 15 [R 15]: Multiple-Bead Pellet-Type Catalyst Carrier Reactor. 3.4.4. Well-Type 
Screening Reactors. 3.4.4.1. Infrared/Thermography Monitored Screening Reactor. 3.4.4.2. Reactor 16 [R 16]: 
Catalyst Filled Borings Reactor. 3.4.4.3. Reactor 17 [R 17]: Sputtered Catalyst Spots on Quartz Wafer Reactor. 
3.4.4.4. Reactor 18 [R 18]: Polymerization Reactors Screening Reactor. 3.4.4.5. Reactor 19 [R 19]: Photochemical 
Active Catalyst Parallel Screening Reactor. 3.4.4.6. Reactor 20 [R 20]: Microstructured Chips with Catalyst- 
Coated Channels. 3.4.4.7. Reactor 21 [R 21]: 64-Channel Tubular Disk Fixed-Bed Reactor. 3.4.4.8. Reactor 
22 [R 22]: The Microstructured Titer Plate Reactor Concept. 3.4.4.9. Physical Parameter Screening Reactor. 
3.5. Reactors for Transient/Dynamic Operation. 3.5.1. Transient Operations in Microstructured Gas-Phase 
Reactors. 3.5.1.1. Reactor 23 [R 23]: Microstructured Titer Plate Transient Reactor Concept. 3.5.2. Dynamic 
Sequential Screening in Liquid/Liquid and Gas/Liquid Reactors. 3.5.2.1. Reactor 24 [R 24]: High-Throughput 
Gas/Liquid and Liquid/Liquid Dynamic Sequential Screening Reactor. 3.5.2.2. Multi-Port Valves, Injection 
Valves and Sensors. 3.6. Computational Evaluation Methods. 3.6.1. Evaluations Following Biological Means. 
3.6.2. Numerical Evaluation Methods. 3.6.3. Kinetics Derived from Signal Dispersion. References. 
Chapter 4. Micro Structured Reactor Plant Concepts. 4.1. Micro Reactor or Micro Structured Reactor Plant 
(MRP). 4.2. Applicable Principles for Micro Structured Reactor Plant (MRP) Design. 4.2.1. Miniplant Techn- 
ology--A Model for the Micro Structured Reactor Plant Concept. 4.2.2. The Micro Unit Operations Concept. 
4.2.3. Design Problems of Chemical Micro Structured Reactor Plants. 4.3. Process Conception and Economics 
4.3.1. Market Study and Availability of Micro Structured Reactor Plant Design. 4.3.2. Pilot Study. 4.4. Early 
Concepts for Micro Structured Reactor Plant Design. 4.4.1. Paradigm Change Drives Miniplant Design Method- 
ology. 4.4.1.1. Reduction of Process Complexity for Distributed Chemical Manufacture. 4.4.1.2. Historical 
Analysis of Chemical Plant Development. 4.4.1.4. Supply-Chain Systems. 4.4.2. Reactor 1 [R 1]: Concept for 
an HCN Miniplant. 4.4.3. Reactor 2 [R 2]: Concept for a Disposable Construction Material. 4.4.3.1. Use of 
Polymers as a Disposable Construction Material. 4.4.3.2. Capacity of a Disposable Plant for HF Production. 
4.5. Fluidic and Electrical Interconnects--Device-to-Device and Device-to- World. 4.5.1. Reactor 3 [R 3]: Fluidic 
Manifold Concept--Micro Structured Reactor-to-Micro Structured Reactor. 4.5.2. Reactor 4 [R 4]: Commer- 
cially Available Fluidic Interconnects- -Micro Structured Reactor-to-Micro Structured Reactor. 4.5.3. Reactor 
5 [R 5]: Specially High-Pressure Fluidic Interconnect- -Chip-to-Chip. 4.5.4. Reactor 6 [R 6]: Specially Fluidic 
Sequencing Interconnect-- Chip-to-World. 4.5.5. Reactor 7 [R 7]: Electrical Interconnect for Fluid Driving-- 
Chip-to-World. 4.5.6. Reactor 8 [R 8]: Electrical Integrated Circuit Interconnect (ASIC)--Chip-to-World. 4.6. 
Table-Top Laboratory-Scale Plants. 4.6.1. Reactor 9 [R 9]: CPC Table-Top Reactors. 4.6.2. Reactor 10 [R 10]: 
Microinnova 'Chemical Production Anywhere' Concept. 4.6.3. Raector 11 [R 11]: Microinnova 'Lab Experiment 
Toolbox' Concept. 4.6.4. Reactor 12 [R 12]: Mikroglas Chemtech Micro Reaction System 'MikroSyn'. 4.6.5. 
Reactor 13 [R 13]: Modular Micro Reaction System FAMOS. 4.6.6. Reactor 14 [R 14]: EM Modular Microreac- 
tion System (Ehrfeld Mikrotechnik). 4.6.7. Reactor 15 [R 15]: Integrated Chemical Synthesizer. 4.6.8. Reactor 
16 [R 16]: Integrated Micro Laboratory Disk Synthesizer. 4.6.9. Reactor 17 [R 17]: The NeSSI Modular Micro 
Plant Concept. 4.6.10. Reactor 18 [R 18]: The Micro Structured Reactor Backbone Interface Concept. 4.6.10.1. 
The Backbone Interface Concept. 4.6.10.2. Case Study 1 [C 1]: Physical Characterization of the Set-Up for 
an Enantioselective Synthesis. 4.6.10.3. Case Study 2 [C 2]: Chemical Characterization f the Backbone Using 
the Sulfonation of Toluene with Gaseous SOa. 4.7. Hybrid Plants. 4.7.1. Reactor 19 [R 19]: Micro Structured 
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